Viscoelastic Computational Modeling of Extruded Micro-textured Polymeric Films  by Villacorta, Byron S. et al.
 Procedia Materials Science  5 ( 2014 )  1460 – 1465 
Available online at www.sciencedirect.com
2211-8128 © 2014 Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).















E\ ILQLWH HOHPHQWV PHWKRGV )(0 ZHUH FRQGXFWHG WR SUHGLFW WKH GLH PLFURJHRPHWULHV WKDW GHYHORS GHVLUDEOH PLFURWH[WXUH
VKDSHV$16<63RO\IORZZDVXVHGLQFRQMXQFWLRQZLWK&URVVDQG*LHVHNXVPRGHOVWRSUHGLFWWKHSUHVVXUHGURSDQGVKDSHGLH
VZHOORILVRWDFWLFSRO\SURS\OHQHILOPVIRU D UHFWDQJXODUVHPLFLUFXODUPLFURSDWWHUQ$QLVRWKHUPDOSDUDPHWHU&URVVPRGHOOHG
WRDFFXUDWHHVWLPDWLRQRI WKHSUHVVXUHGURS WKURXJKWKHGLHVEXWOHG WRSRRUHVWLPDWLRQVRI WKHGLPHQVLRQVRI WKHH[WUXGDWH ,Q
FRQWUDVWDXQLPRGDO*LHVHNXVPRGHOUHVXOWHGLQRYHUSUHGLFWLRQRIWKHSUHVVXUHGURS a WZRIROGEXWOHGWRDFFXUDWHSUHGLFWLRQ
RIWKHH[WUXGDWHVKDSHDQG VL]HZLWKLQDQHUURURI GXHWRWKHLQFRUSRUDWLRQRIYLVFRHODVWLFHIIHFWV





&2) RI SRO\PHU ILOPV E\ DERXW  ZKHQ WH[WXUHG ILOPV VOLGH RQ VWDLQOHVV VWHHO DQG DERXW  ZKHQ WKH
&RUUHVSRQGLQJDXWKRU7HO 
(PDLODGGUHVV RJDOH#FOHPVRQHGX
© 2014 Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Selection and peer-review under responsibility of Organizing Committee of AMME 2014
1461 Byron S. Villacorta et al. /  Procedia Materials Science  5 ( 2014 )  1460 – 1465 
WH[WXUHGILOPV VOLGH RQ QRQWH[WXUHG ILOPV 0RUHRYHU WKH SURGXFWLRQ RI UHGXFHGFRHIILFLHQWRIIULFWLRQ PLFUR
WH[WXUHGSRO\PHULFILOPVE\FRQWLQXRXVH[WUXVLRQXVLQJPLFURSDWWHUQHGGLHVPDGHE\QRQFRQYHQWLRQDOPHVRVFDOH
PLFURPDFKLQLQJPHWKRGV KDV EHHQ SURYHQ WR EH D IHDVLEOH DQG VFDODEOH SURFHVV LQ RXU SUHYLRXV VWXG\ 9LOODFRUWD HW
DO +RZHYHUZKHQSURGXFLQJVXFKSRO\PHULFILOPVYLVFRHODVWLFHIIHFWVRISRO\PHULFPDWHULDOVGLHVZHOOOHDG
WRDPLFURWH[WXUHRIGLIIHUHQWVKDSHIURPWKDWRI WKHPLFURJHRPHWU\RIWKHGLH 9LOODFRUWD HWDO %DWFKHORUHWDO
)XUWKHUPRUHIRUUHGXFHGIULFWLRQDSSOLFDWLRQVDUHGXFHGFRQWDFWDUHDDQGLQFUHDVHGPRPHQWRILQHUWLDRIWKHPLFUR
WH[WXUHDUHW\SLFDOO\UHTXLUHG+HHWDO 6FKDOODPDFK HWDO 7KHUHIRUHWKHREMHFWLYHRIWKLVVWXG\ZDVWRDSSO\
YLVFRHODVWLF)(0PRGHOLQJXWLOL]LQJ$16<63RO\IORZWRSUHGLFWWKHVKDSHGLHVZHOODQGSURSHUWLHVRIWKH PLFUR




LQD5KHRPHWULF6FLHQWLILF,QF$&(5FDSLOODU\UKHRPHWHU ZLWKD PPGLDPHWHUGLH/' 5RWDWLRQDO
PHDVXUHPHQWVZHUHGRQHLQ D7$,QVWUXPHQWV$GYDQFHG5KHRPHWULF([SDQVLRQ6\VWHP$5(6LQFRQMXQFWLRQZLWK
DPPFRQHDQGSODWHJHRPHWU\  UDGFRQHDQJOH7KHVKHDUYLVFRVLW\DQGSULPDU\QRUPDO VWUHVVGLIIHUHQFH
FRHIILFLHQWPHDVXUHPHQWV ZHUH REWDLQHG DW &&DQG&
7RPRGHOWKHSXUHO\YLVFRXVSURSHUWLHVRIWKHH[WUXGDWH VXFKDVWKHSUHVVXUHGURSRIWKHGLIIHUHQWGLHJHRPHWULHV




$ PLFURSDWWHUQHGGLHDVGLVSOD\HGLQ )LJ D ZDVXVHGLQFRQMXQFWLRQZLWKDFXVWRPEXLOWFDVWILOPH[WUXVLRQ
V\VWHPGLVSOD\HGLQ )LJ  E 3UHFLVHWKURXJKSXWFRQWUROZDV DFKLHYHG ZLWKWKHKHOSRI DJHDUSXPS $WKHUPRZHOO
ZDVPDGHLQHDFKGLHVRWKDWDWKHUPRFRXSOHFRXOG EHSODFHGWRPRQLWRUWKHWHPSHUDWXUH$QRYHUDOO WKURXJKSXWRI






)LUVWPRGHOLQJRI WKHH[WUXGDWHREWDLQHGIURPWKHPPLQGLDPHWHUFDSLOODU\GLH /' ZDVSHUIRUPHG WR
H[DPLQH WKH DFFXUDF\ RI WKH ILQLWHHOHPHQW DQDO\VLV )($ XVLQJ $16<6 3RO\IORZ UHOHDVH  7KH NQRZQ
JHRPHWU\ SUHVVXUH GURS VKHDU UDWHV FRQWUROOHG WHPSHUDWXUH YLVFRVLW\ DQG GLH VZHOO ZHUH XVHG WR YHULI\ WKH
DFFXUDF\ RI WKH PRGHOOLQJ VFKHPH )RU DQ DSSDUHQW VKHDU UDWH RI  V WKURXJK D FDSLOODU\ GLH DW & D 
SDUDPHWHU &URVVPRGHO SUHGLFWHGSUHVVXUHGURSZLWKLQRIWKHH[SHULPHQWDOUHVXOWV:KHQPRGHOHGZLWKRXWWKH
EDUUHO WKH )(0 UHVXOWV SUHGLFW D SUHVVXUH HQWUDQFH HIIHFW IRU WKH FDSLOODU\ RI DERXW 03D $V VKRZQ E\ WKH
GRWWHG DUHD LQ )LJXUH  D WKH PLFURSDWWHUQHG WKDW ZDV PRGHOHG XVLQJ D GLVFUHWH HODVWLF YLVFRXV VSOLW VWUHVV
'(966 DQGWKHVWUHDPZLVHDSSUR[LPDWLRQIRUWHQVRUV6$)7ZHUHLPSOHPHQWHG




)LJXUHVDQGGLVSOD\ WKH LVRWKHUPDO)(0PRGHOLQJUHVXOWV IRU WKHUHFWDQJXODUPLFURSDWWHUQHGGLHXVLQJ WKH
&URVVDQG*LHVHNXVPRGHOVUHVSHFWLYHO\ ,QHDFKRIWKHVHILJXUHVWKHSUHGLFWHG SUHVVXUH GURS D DQG E GLHVZHOO
E DUHGLVSOD\HG 7KHDYHUDJHWHPSHUDWXUHXVHGIRUWKHLVRWKHUPDOPRGHOLQJZDV& WKHQRPLQDO WHPSHUDWXUH RI
WKH JHDUSXPSGLH $IWHU PHDVXULQJ WKH SUHVVXUH GURS DFURVV WKH H[WUXGHU DGDSWHU 03D DQG HVWLPDWLQJ D
SUHVVXUHHQWUDQFHHIIHFWRIDERXW03DLQWKHSDWWHUQHGGLHVWKHH[SHULPHQWDOHVWLPDWHGSUHVVXUHGURSDFURVVWKH
PPGHHSODQGRIWKHGLHLVDERXW03D7KH&URVVSUHGLFWLRQIRUWKLVSUHVVXUHGURSLV03DZKLFKLV
FRQVLVWHQWZLWK WKHH[SHULPHQWDO YDOXH1RWLFHWKDW&URVVEHLQJD*HQHUDOL]HG1HZWRQLDQPRGHORQO\SUHGLFW WKH
1HZWRQLDQGLHVZHOO+RZHYHUWKHVKDSHRIWKHH[WUXGDWHLV QRWDVZHOO ,QFRQWUDVW WKHYLVFROHDVWLF *LHVHNXV PRGHO
RYHUSUHGLFWVWKHSUHVVXUHGURSE\DERXW WZRIROGEXWLV PRUHDFFXUDWH LQSUHGLFWLQJ WKHGLPHQVLRQVRIWKHH[WUXGDWH
7KXV WKHKHLJKWRIWKHSUHGLFWHGH[WUXGDWHLVRQO\DERXWKLJKHUWKDQWKDW WKH PHDVXUHGYDOXH RI  P
7KHVKDSHRIWKHH[WUXGDWHLVDOVR DFFXUDWHO\ SUHGLFWHGE\ WKH *LHVHNXV PRGHO DVGLVSOD\HGLQ)LJXUHZKHUHWKH
SURILOHRI WKHGLHPLFURJHRPHWU\ LVRYHUODSSHGZLWK WKDWRI WKH SUHGLFWHG H[WUXGDWH LWVHOI IRU D KDOIRI WKHPLFUR
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